Background: Recruitment among young adults presents a unique set of challenges as they are difficult to reach through conventional methods. Purpose: To describe our experience using both traditional and nontraditional methods in the rerecruitment of young adult women into the second follow-up study of the Trial of Activity for Adolescent Girls (TAAG). Methods: 589 adolescent girls were re-recruited as 11th graders into TAAG 2. Re-recruitment efforts were conducted when they were between 22 and 23 years of age (TAAG 3). Facebook, email, postal mail, and telephone (call and text) were used. Descriptive statistics were used to summarize cohort characteristics. Discrete categorical variables were compared using Pearson chi-square or Fisher's exact test, while Wilcoxon rank sum or t-tests were calculated for continuous variables. Pearson's chi square test, analysis of variance, and the Kruskal-Wallis test were also used. Logistic regression was used to calculate adjusted models. Results: All 589 cohort members were located and 479 (81.3%) were re-recruited. Participants who reported living in a two parent household or with their mothers only, and who did not perceive a lot of crime in their neighborhood were more likely to consent to participate in TAAG 3 (p ¼ 0.047 and p ¼ 0.008, respectively). Perceived neighborhood crime remained significant in the adjusted model (OR 0.48, 95% CI 0.25e0.90, p ¼ 0.02). Early and late consenters differed by race/ethnicity (p ¼ 0.015), household type (p ¼ 0.001), and socioeconomic status (p ¼ 0.005). In the adjusted model, Black participants were more likely to consent later than White participants (OR 1.83, 95% CI 1.07e3.13, p ¼ 0.03). Conclusions: A number of recruitment strategies and outreach attempts were needed to recruit young adult women into a follow-up study. Persistent efforts may be needed to recruit participants with race/ ethnic diversity and lower socioeconomic status.
Introduction
Recruitment and retention are among the most challenging aspects of epidemiologic research studies. Success rates depend largely on the ability of study teams to manage the obstacles inherent to recruitment and retention in general, and those specific to the study population. Recruitment includes a number of time and resource intensive activities, such as identifying eligible participants and establishing communication with them, motivating them to join the study through the informed consent process, and ultimately keeping consented participants engaged through study completion. Randomized trials must not only focus on retaining participants in intervention and control activities, but also in post intervention assessments and possible follow-up studies [1] . Among longitudinal research studies, there is a tendency for cohort member participation to decline over time due to a loss of participant investment or the inability of research teams to locate those whose contact information has changed [2] .
Recruitment of young adults presents a unique set of challenges. They are highly mobile and focused on digital communication [3] , thus difficult to reach through conventional modes of contact, such as postal address or landline telephone [4] . However, young adults are likely to respond to a variety of new methods, such as email and social network contact [3] . U.S. surveys indicate that 83% of 18e29 year olds have access to a smartphone, and that 73% of all online adults access some kind of social networking site [4] . Facebook is the primary social networking site of our time, with over 500 million active users [5] , and possibly one of the most powerful recruitment tools at our reach. Its ease of use, search capabilities, and facilitation of formal and informal relationship building are features that have shown to be effective for the recruitment and retention of hard-to-follow populations [5] . Furthermore, Facebook has been identified by young women as being a trusted communication channel that could attract them to participate in research [6] .
Published details about recruitment efforts and outcomes are scarce, resulting in limited knowledge about successful recruitment strategies. The purpose of this paper is to describe our experience using both traditional and nontraditional methods in the rerecruitment of young adult women into the second follow-up study of the Trial of Activity for Adolescent Girls (TAAG) (specific to the University of Maryland field site). We provide this information to aid other researchers seeking to maintain high follow-up rates for cohorts of young adult women.
Methods

Study background
The Trial of Activity for Adolescent Girls (TAAG) study was initiated as a multicenter group-randomized trial designed to test an intervention to reduce the usual decline in moderate to vigorous physical activity (MVPA) in middle-school girls [7] . TAAG had six field centers, one of them being the University of Maryland. Each field site recruited six middle schools. To maximize trial generalizability, middle schools provided class lists of girls at each data collection period; girls to be recruited into the study were randomly chosen from the lists. Middle schools were randomized in equal numbers to either control or intervention conditions. Data were collected in three stages throughout the trial: Baseline in spring 2003; 2 years after intervention in spring 2005; and 3 years after intervention in spring 2006. Measures included self-reported demographic information, physical activity measured objectively by the use of Actigraph accelerometers (MTI model 7164), questionnaires related to opinions on physical activity, and body composition measurements (i.e. height, weight and tricep skinfold thickness). The TAAG study design and outcomes are described in detail elsewhere [7e9] .
In spring 2006, the Maryland field center TAAG participants (n ¼ 730) were in 8th grade (approximately 14 years of age). In fall 2008, the spring 2006 TAAG participants were invited into a followup study, titled "TAAG 2." At this measurement point, the participants were in 11th grade (approximately 17 years of age). A total of 589 participants were re-recruited and measured in TAAG 2. The TAAG 2 design and recruitment methods are previously described [10] .
Study participants
In summer 2014, we initiated re-recruitment for "TAAG 3," the second follow-up study and focus of this paper. Eligible participants were those who were recruited and measured in TAAG 2 (n ¼ 589). Information regarding the possibility of being re-contacted in the future was included in the TAAG 2 parent permission and student assent forms. Thus, by consenting to participate in TAAG 2 they implicitly gave permission for us to contact them for potential participation in TAAG 3. Participants were between 22 and 23 years of age at this measurement point, and thus no longer required parent consent. Participants who completed measurements received $100. The Kaiser Permanente Southern California Institutional Review Board reviewed and approved the study protocol. All measures collected across the three time points are displayed in Table 1. TAAG 3 recruitment goals were to re-recruit as many of the TAAG 2 participants as possible. Data available to conduct rerecruitment of participants were self-reported information on parents' home address and home telephone number, personal cellular telephone number, personal email address, alternate contact name and telephone number, best friend name and telephone number, and plans (including where they expected to live and/or study) after high school graduation. The contact information on record was collected either in 2009 (during TAAG 2 data collection) or in 2010 (when study staff attempted to contact participants prior to high school graduation to update current and expected future contact information). There was no contact with participants after 2010. However, as part of a recruitment feasibility pilot in 2013, the TAAG 2 participants (n ¼ 268) who were "friends" of the TAAG study Facebook page (due to TAAG 2 outreach efforts) [11] and a randomly selected sample (n ¼ 70) of TAAG 2 participants who were not our Facebook friends were contacted.
TAAG 3 general recruitment strategy
Recruitment for TAAG 3 started in June 2014, and ran through the end of October 2015 (17 months total). Recruitment was initiated 7 months prior to the start of data collection, and finalized 1 month prior to the end of data collection. The general procedure for recruitment consisted of two phases. Phase 1: Prospective participants were first contacted to determine their interest in participating in the study. If yes, they were asked to update their contact information, providing best email address, mailing address, and telephone number at which they could be reached. Phase 2: Individuals who updated their contact information were sent electronic consent forms or paper versions upon request. Once data collection started in January 2015, the two phases converged.
We used four recruitment methodsdFacebook, email, postal mail, and telephone (call and text). All recruitment methods used comparable messaging, which included notification of the initiation of a second TAAG follow-up study, an invitation to participate, and a request to update contact information. The recruitment methods were implemented in phases and used in succession. The use of each method was spaced in a logical and respectful manner, taking into account logistical time required for message delivery and response, and prospective participant life priorities. Unless a prospective participant explicitly communicated that she did not want to participate, we continued communication attempts. and friend requests (if not already our "friends" due to TAAG 2 recruitment efforts) were sent to all identified TAAG 2 cohort members. ▪ Early October 2014: We sent emails to each prospective participant who we did not find through Facebook, did not reply to our Facebook message, and to those who responded implying interest in participating, but did not provide updated information. We used the most recent participant email address previously collected. Our email message included a link to a webbased preferred method of contact survey that was prepopulated with their most recent first and last names, email address, mailing address, and telephone number on file. We used LexisNexis to search for prospective participants who had been contacted at least 5 times using our An internal electronic database was kept to track outreach attempts by recruitment method, and to document incoming and outgoing communication with study participants regarding recruitment, consent, data collection, and incentive distribution. Specific to recruitment, we were able to track the communication method through which participants responded to our recruitment message(s) prior to consent. However, it was not feasible for us to track the specific outreach message to which they responded.
Use of Facebook as recruitment and engagement method
Facebook was our initial strategic approach for outreach and rerecruitment. The TAAG 2 Facebook account was updated using the study's new contact information and TAAG 3 logo as the profile picture. The profile was updated to be consistent with past TAAG study branding and messaging. The account was managed by a single staff member to maintain consistency in messaging, wording, and style. In June 2014, we began using the Facebook search feature to find all TAAG 2 cohort members (n ¼ 589). Approximately 200 prospective TAAG 3 study participants were already our friendsdsome had remained our friends from TAAG 2 recruitment efforts and others had friended us as a result of the feasibility pilot study. These participants were thanked for their loyalty, made aware of the initiation of TAAG 3, and asked to update their contact information. For those participants who still needed to be located, name, date of birth, high school name, hometown, and mutual friends were primarily used to decide whether or not they were in fact a prospective TAAG 3 participant. When a profile was considered to be of a prospective participant, a friend request and study participation invitation through private message were sent. To confirm their interest, we asked the respondents to update their contact information. In the private message we offered telephone and email contact alternatives if they did not feel secure providing us information through Facebook.
In addition to using Facebook as a recruitment strategy, we also used it to keep study participants engaged and informed. We posted twice a week. The first weekly post offered information regarding TAAG 3 study phase progression. Our first communication was in January 2014. It announced the official start of TAAG 3, that we were starting to work on setting up the study infrastructure, and that we would contact them during the 2014 summer months. Our second weekly post shared information about the TAAG study in general. In August 2014, we started to post TAAG 1 and 2 fun facts and interesting findings. We also posted new staff biographies with pictures, and updates about previous study staff. Additionally, we posted for holidays and special occasions, and wished participants happy birthdays. Fig. 2 is composed of several of our Facebook posts.
Data collection
Study data were collected remotely between January and October 2015. Participants were geographically dispersed among 7 countries, 28 U.S. states, and the District of Columbia. Overall, they were primarily concentrated in Maryland (75.8%), Pennsylvania (2.9%), New York (2.3%), and the District of Columbia (2.1%). Data collection packages including an accelerometer, paper sleep log, instructions brochure, and inactive gift card were mailed overnight via UPS. Daily email reminders were sent to participants regarding accelerometer wear and sleep log completion. The email also included a link to the health survey. The health survey was built and managed within a secure web application. Participants returned study materials through a pre-addressed and pre-paid UPS overnight delivery envelope. When necessary, reminder telephone calls, emails, and text messages were used to remind them to return study materials. When received, accelerometers were downloaded and prepared for the next participant. After confirming the completion of data collection requirements, previously-mailed gift cards were loaded with the $100 incentive funds and activated.
Statistical analysis
Descriptive statistics were used to summarize the characteristics of the TAAG 2 participants who consented to participate in TAAG 3 compared to those who did not consent, and in the months to consent analysis. This information was obtained from selfreported demographic questionnaires completed in 2009. Participation in free or low cost school meal programs was used as a socioeconomic status (SES) proxy. Families at or below 185% of the federal poverty level qualified for the free or low cost school meal program. Discrete categorical variables were compared using Pearson chi-square or Fisher's exact test in cases of sparse data, while Wilcoxon rank sum or t-tests were calculated for continuous variables as appropriate. Logistic regression was used to calculate adjusted models. For consented participants, the unadjusted months to consent by race/ethnicity and weight status were compared using Pearson's chi square test, analysis of variance (ANOVA) or the Kruskal-Wallis test as determined by the distribution. Multinomial logistic regression using a cumulative logit was used to determine adjusted models. All analyses were conducted using SAS Enterprise Guide 5.1 (SAS Institute, Cary, NC) with significance level set at p ¼ 0.05. Table 2 indicates the recruitment method through which participants were located in the initial outreach cycle, and the method through which participants responded to outreach attempt(s).
Results
Locating & recruiting participants
All 589 cohort members were located (defined as having an assumed successful delivery of one or more recruitment messages; no email delivery failure message, return mail notice, or disconnected/wrong number message). We located 535 (90%) cohort members through Facebook; 36 members (6.1%) who were not found on Facebook were located through email; 14 members (2.3%) who were not found on Facebook and had no valid email address were located through mail; 3 members (0.5%) who were not found on Facebook and had no valid email or mailing address were located through telephone; and 1 member (0.1%) who was not found on Facebook and did not have a valid email, mail or telephone number was located through results from a LexisNexis search. Additionally, we learned through Facebook that 2 cohort members were deceased. We established communication with 538 (91.7%) of the 587 located cohort members; 49 (8.3%) members did not respond to any recruitment communication. Of the 538 cohort members who communicated with us, most did so through either Facebook (51.9%) or email (18.0%).
Consenting participants
Electronic consent was initiated 5 months after the start of recruitment, and within 18 days, we consented over 50% of the original cohort. Approximately 70% of the TAAG 2 cohort consented to TAAG 3 participation by the start of data collection (7 months after start of recruitment). By the end of the TAAG 3 data collection period, we consented 479 (81.3%) cohort membersd443 electronically and 36 through mail. Table 3 compares demographic, body composition, and physical activity data for prospective participants who did not consent to participate in TAAG 3 with those who did consent. The groups were similar on most characteristics, however, participants who reported living in a two parent household or with their mothers only, and who did not perceive a lot of crime in their neighborhood were more likely to consent to participate in TAAG 3 (p ¼ 0.047 and p ¼ 0.008, respectively). Perceived neighborhood crime remained significant in the adjusted model (OR 0.475, 95% CI 0.251e0.899, p ¼ 0.02).
In Table 4 , we examined whether or not there were any differences among early and late consenters. The groups differed by race/ ethnicity (p ¼ 0.015), household type (p ¼ 0.001), and socioeconomic status (p ¼ 0.005). Within the later months of our recruitment time period, we consented the following demographic distribution of our TAAG 3 cohort: 24.1% Black and 19.7% Hispanic; 58.4% single parent household; and 23.8% low socioeconomic status. In the adjusted model, Black participants were more likely to consent later than White participants (OR 1.83, 95% CI 1.07e3.13, 
Table 2
Recruitment methods through which participants were located in the initial outreach cycle and method through which participants responded to outreach attempt(s). b a 21 prospective participants we believe to have contacted through other recruitment methods, but for whom we found new contact information through LexisNexis, resulting in a response from them. b 538 prospective participants responded to our outreach attempts. Number does not include no response participants (n ¼ 49) and deceased (n ¼ 2).
Recruitment method
p ¼ 0.03).
Data collection
Of the 479 participants who consented to participate in TAAG 3, 454 (94.8%) completed all three study requirements and 11 (2.4%) completed one or two study requirements. Nine (1.9%) consented participants did not return study materials, 2 (0.4%) were lost to follow-up (study materials were not sent), and 3 (0.6%) asked to withdraw from the study. Two of the withdrawals were due to accelerometer wear concerns (regarding effects on pregnancy and work uniform restrictions), and the third was due to time commitment concerns.
Discussion
Retaining members of a study cohort for follow-up is important for maintaining internal and external study validity [11e13]. This study demonstrates the benefits of incorporating nontraditional methods to reduce attrition. We located our entire cohort of young adult women, established communication with 91%, and rerecruited 81%. The singular use of traditional methods would have been less effective, as well as much more labor and time intensive. Through Facebook alone we were able to locate 90% of the cohort and ultimately re-recruit 44%; and through email, we located 6% and re-recruited 16% of the cohort. Although we were not able to get receipt acknowledgement from communications sent through email, U.S. mail, and telephone, we assume that the 535 cohort members located through Facebook received our communications. Our Facebook tracking strategies were effective, and we could see if individuals had read their messages even in the absence of response. However, we were not able to discern to which outreach attempt study participants responded. They could have responded to us through Facebook, but been prompted to do so through a letter in the mail or a voicemail on their answering machine.
Our study's recruitment results are consistent with two Australian studies that also used Facebook to recruit young adult women [3, 6] . Using Facebook as its main recruitment method, Harris and colleagues exceeded their recruitment target of 2000 by 90% and Loxton et al. recruited 69.4% of its participants through Facebook. Results from another Australian study indicate that social networking sites are feasible recruitment strategies and lead to a generalizable study sample [4] . Our study substantiates the findings of these previously conducted studies in highlighting the importance of using online recruitment, supplemented with offline methods, in the recruitment of young adult women. Recruitment methods must be adjusted to fit the generational shift in communication practices and lifestyles of the study population. Attrition within the young adult age group has been attributed to high mobility, but as our study indicates, the portability and omnipresence of social media assists in retaining study participants [3, 14] .
Nevertheless, we do not solely attribute our recruitment outcomes to the methods employed, but also to the number of outreach attempts that were made and the duration of our recruitment period. Our adjusted analyses indicate that participants who perceived a lot of crime in their neighborhood as adolescents were less likely to consent to participate in TAAG 3, and that Black participants took longer to consent. If we would have stopped recruitment efforts after 3 months, our TAAG 3 cohort would have been much less sociodemographically diversedmissing 24.1% of our Black and 19.7% of our Hispanic participants, as well as 23.8% of our participants of low socioeconomic status. We understood the importance of not only being innovative, but of being flexible as well to meet our study participants' needs. Our study team made over 3000 outreach attempts over a 17 month period. Our results are comparable to that of a study exploring differences between individuals requiring more or less effort to recruit, in which it was found that repeated mailings over time increased the proportion of participant response as well as the diversity of participants [15] . We anticipated a lack of predictability in the lives of many of our study participants, which we observed during the study's data collection phase. Our study participants were not only juggling the general effects of the transition to adulthood, but the responsibilities of school, work, and motherhood in some cases as well. The timing and intensity of our outreach attempts to help prospective participants fulfill desired study participation resemble those described in other studies specific to the recruitment and retention of traditionally hard to reach participants [16, 17] . In general, as outlined by Leonard and colleagues, through our experience we learned that successful recruitment and retention of participants is highly dependent on an effective structural and motivational system designed to engage and reward participants not only with compensation, but with recognition and appreciation [13] . Effective recruitment starts in the planning phase, selecting and training motivated staff and understanding that recruitment is a demanding process. Culturally compatible research staff that find study goals and participant contact personally and professionally rewarding is a key element to the success of study recruitment [13] . We also found that extensive recruitment efforts at the first assessment wave of a prospective population based cohort study has long lasting positive effects [18] . Asking young adult women to join a continuation of a study they first interacted with 10 years ago turned out to be a true success due in great part to the fond memories they and their families had formed over the years with prior study research staff.
While we learned many great lessons worth sharing, we also identified limitations that are worth keeping in mind. Locating prospective participants through Facebook helped our study mitigate the main challenge in re-recruitment for follow-up studies, which is locating participants who have moved. However, as people get older, they may become harder to locate for a variety of reasons. This is particularly true for women who change their name due to marriage [19] . The use of relative ties and other identifying contact information may serve to be more instrumental in the potential future re-recruitment of this same cohort.
Additionally, the successful use of Facebook for recruitment cannot be applied to an age group, but more so to a generation. The social media sites used by today's 20 year olds may not be the same sites used by tomorrow's 20 year olds. There is a need to predict the instability of communication trends and prepare for impending changes. For instance, we documented participant use of both Facebook and MySpacedthe latter which has now become obsolete after a time of high popularitydin the recruitment of adolescent research participants to minimize losses to follow-up and for use in potential future follow-up studies [11] .
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